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[fibril] mwmmt, &j£wmm^ttfaLx&& 
m*m*m^&m.^zMW<nmffim$: n 2 1 u w^ts 10 

[£frl]nl<n-sin0<ri2 

[0001] 

(jS*±a>#Iffi#SH 7 — K^ci-tr 7i^< 

— y -^~yU33 v t'^x — ^ b*<DO A (t7^f^ - ^"h^ 

[0 0 0 2] 

[V£5&<nf£Wi] E L (Electro Luminescence \^~^^ V 
a/US^y-feix*) ^CRT (Cathode Ray Tube ; ^£ 
IftflO , LED (Light Emmiting Diode ; 3S3t*V 
K) Kbit, t 6*#^3^3SfiT-fc*cotcatU f« 

sits &$s#-ei\ *^s*LT*^-rs^$6B-cfe 

[0003] (DBap^v^^^: 

E««J«CT^7ni-Wr®lgl'Cfe5 0 7>-7"i La, lib 

V^l la, 11 ba»b<D#fi x i B B B g^il 2 £ig 
ifiU 3fK9t<**x, BtfiSfiS^Sfil 2 — 

ytMvfoz? >y> l la, 11 b^i^t^ll 2<D 

^®comgDiifj(ceB^rfi6-c-fe9, »D°p#,»t>'>*< , 40 
fffiffi-esflfi^fflEA^SSB-efeSo 
[0004] @R*f S*5£ 

60 7>7*2 3« B 0 a^T^l2 4 <k liSJtMi-RWtK 
2 2£fd33:U 7 >^2 3^^>bfiO*:&Sft*J:< ntiffi (i£ 
Iil^i2 4fRiJ) IcttW-r^o SWtE 2 2fc*it-ettifii 
W£ffli#d»7 >^2 SCOJU&iCf^*) % «fffrt> <t ft V 

-r^^mfrahv. i^7>7'2 3coBfrffi{cgasa: so 



[0 0 0 5] ®¥ffifl^7 
3£BW«J*£^E|-T?*>S. JtfFffi#7*tR3 SfcJ;!** 

^t!32a ( 3 2 b^iBKSn-C*3 9, tt«tia3 2 
a, 3 2 bB^ftSl:«t:orf*ffi3 1 « 

[0 0 0 6] ®Wft«*-5t 
1218(1. «3t«*^*«iSfi«rfflt^« H ^^7nSSBw 
«fi!cSr^-ri2IT**>S. 7 v^4 l ri^j&at^tifcftii, 

0)rtIw^lSW^J:ot#*Sn5 Q W*tE4 3co 
i 0 0 B ^i4 5 tfiR*fllO«ffil-ttR*t«4 2#ffiiS: 

44$r^Lttai^n, «ssf7j*3SB4 5tca*$n 

5 e 7>^4 1 (±, S*fffi4 2 tElTPL*!/^ 

V y Kc<if&-*iJfflLT**L, ft^J/B^C0fS]±£r[l 
5 C i ^^i/^^ C(0*W3SBttlRSMiCttW*:«(73^ 
Elt&«fflLfcfc<7>^ttfc^fca&, K#+tE 4 2 t jffiK;* 

SSB(itfc«WS»fl^t?foi9, *«co*9-i4(ct>ffixSfc 
«#^<7>«ft*^ifiB^*]fflLfc«^«ScoW^k 

[0 0 0 7] ©E L*it 

ELii. WAS, «ftw¥ffi^«ftW3£fi-CS> 9 , »*co 

[0 0 0 8] ®S^K»«*5£ 
(119(1, i8WSW«**co*WS6BS:fflv^j0£Aa^ig 
B^«fi!t«:^-rig|-Cfo5o 7 1 A^«c«$ixfe3t 

(i. ^i/T^i5 2(nmm (a»j#5 5f»i) icgdis^ 

nfcHHS^M^S 4 T'S^^tl, !^ B a ^I5 2 ^ig 

2^rigi§L, hmSSIH-^ 5 4£3iGLAcffL iftfi^TniS 
B5 2 ^^.5 lilt5 5(c§i]it^-5 0 rco*:aS[i6B«rffl 

[0 0 0 9] 
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ftt^ctf), f!u®T*£fti/\, 
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(i, <b fcic?Sfi*^3$fi<75fi®(ciaB^^ffiT-feS^, 

*j|gS5fi^^"CJ5< ftSir^F^JII^ 
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-LC (Super Twisted Nematic LC) ft if "CI*, zl&Si^ 
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WK»fi:*5£T-(* 2 ttcofi3t«<?3^ffl«w*:K3SfiSr»fi 
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^ifcflSi^iSB Z <!: 
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9 , 3t«^iTB*icttiBt5t*fia^ t ft 0 , ^7tcoA#+co 

40 -<r, BJtetgcojiSlHljBcas 1 Inl'>ft< ft57t^, B*ffi 
[0 0 19] 

R6 0O«/a$r^-rigfE[2|r-*>5o ?Rb1^S6B6 0 
(i, — *r«0fliS*:tS6 4 a, 6 4 b fSWCi&ABt^m^ 7 2 
SrEELTM$n5„ rKfi*^^ 7 2 (i . ^7^ft 
if — *f<oawS« 6 5a, 65b P^tcrlSSJi 6 

so (Thin Film Transistor) 7 2 (i, ^^^"5 J: 9 IC T F 
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Ttttom&mtftlg+v&z. #SJ£0»|-c*i, TFT* 
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i) h y y ^ ^ *a<c if-c t i ^ 0 

[0 0 2 0] (H*4R 64b (D&ih&^m^ 7 2 t ttfrtt 
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[0 0 2 1 ] jiMt****^? 2 t«36S6 4 a £coP*H(C 
fi, «#ffi 64at <Z5ffllC£«Jf 7 1 io 

tcfi, ^ix^n7>-^6 3 a> 6 3 b&mm&thz> 0 m 

*S61i7^63a, 6 3bt^ffll:M:ttLfn3 

U>-^62a, 6 2 bJ&SiEIKSftSo 

a, 6 2blt 7^63a, 6 3 b frbnttiltt ft<0 * 

*#ffi6 \<D±u^tme i a^coA^r^^fijps-r^o « 

6 l*5j;tfSlBSffi6 5 a , S^Sffi6 5 b*5<tTJ« 
M6 4b, <H*ffi6 4 b*5j:t^R»ffi6 8li, -tii 
-?fixaWS##J 6 7 a , 6 7 b, 6 7c(CiotM^ 
i^tv^6o 20 
[0 0 2 2] ::t'M6l^ ^/7^M6 5a 
i: , 6 6 ^mmWL 65bh (Bftffi 6 4b 

8i8ta6 7a, 6 7b, 67 c tit, JS$T*# 

[0 0 2 3] ZZXU, 7>y63a, 6 3 b *»(b*3te 
ffi6 1 ^(DXMftnAMft&fflm-f&fzfrlc^ ]) 
62a, 6 2 bSrffll^^^ AAtft*— 3£cot5H^(cM 

fi\ 7>7°63a, 6 3 b (w* 1/ y h fcBtfttt S w £ 
«toTt>A*t5tSr»JRRi-5w(i:(±^rffi-e*5 9, Hit? >> 30 
7°63a, 6 3 btCjfil^ffi^^-CMl, **ffi6 1 ^<75 

A»ft«^/h$<. ^RW^iS^b^v^fci?), *3te«6 
LTtxfc^o £Ac. »3tffi6 1 <7)lSSr^n£iiy5fcfflK 

-rni*, ^7teffi6 i (cAW-Lyhjteti-r^-c^KWftf*^ 
[0024] £Ac. ^sicfi;i:t*xfi6 i comrn 6 1 

a, 6 1 b<73^*,*b35^-**fcfiiS|*-tc, K*tlK.Lh/Bk 

±^tt^^c^-r< -tsac^co^— 7^ *>5im± 40 

<8 ft <t' £ |« j fc 1" 5 Ac tb £ Ac ( ± £ i: Ac ffi £ ffl ji£ -T 6 Ac #> co 

[0 0 2 5] £Ac, K»t«6 8*J«tt/a^Sffi6 5 b, 
£ fc(i«jfcffi 6 1 *5 ct O'ig^&ffi 6 5a a*aW&#»IW 

[0 0 2 6] £ib(C, #3Sffil*ra*a^«ffi6 5 a _htC 
^7te^6 1 Sria^.»#»]6 7 a fcfflt *T«i» Lfc^, W 

Z<0»^(±a^gffi6 5 a ti8^S5#Si|6 7 a £ so 



[0 0 2 7]-$ 6M£Ac, ij?*ffi6 I CO±^^® 6 1 a 
<z>a®(c*3tffi1yf »«t 9 JSOf ^O/h $ >tt 3pf^ 3 — r 

Srn 1 , ^7^ffi6 1 co/gtfr^&n <t U V Steffi 6 1 -CO 
7te6 9 a WA«A* 0 ttSi:, 
[0 0 2 8] 

[3&2 ] s i n 0 > n 1 /n 

fciUfclirtf, ^7teffi6 l i;A«Lfc*li, ^7teffi6 i t 
= —7-4 >^^#Ji: wWt?±S»-rs<?>T*«3te«6 4 a £ 
«#ffi6 l±(Ci£8&g&#-C#5 0 SfcfC, ^7teffi6 1<t 
M7teffi6 4 a cO^tFf^^ii^A^ftfc-ra^, 4 
a £iH7teffi 6 1 5 0 
[0 0 2 9] HI 2 fi, fSfi^KK 6 0 <7Dj»ig;*r«fc£tt 

^6 5blrJFML, wCOS^Sffi 6 5 b co— *^StC— 
ra^f 77^*>y^yTFT (Thin Film 
Transistor) Lr«iR«ffi^ff ^JWtc^fiKi" S 0 

SS:ttLriErfilBtS:^riti-S, Iia2tU 
^7^^^^^tgPMl6 5 a eMl, ^CD— 
**S(C#fflW£-Cfe5BWfB;8i ( I TO ; Indium Tin 

oxide) <tia^m^7TM-r^o 

[0 0 3 0] a 3 VIZ, SWSffi 65a, 6 5 b £ 
«ffifl5ricDE^*fffili-5J:5lciEBL-C, 7i^oSffiP B 1tc:^ 
^£^£LTI££>fc>-fr5 0 Ila4t*|j:, S^Sffi 
6 5 a, 6 5bf B lCTN (7^^T7 K^^f^ 7^) 

- 1 5 6 5 £rfefl Lfc^s, flji<7?arft«-»Srffl^^T 

Ac ^ B a H hzxv T-#fkmm& tet'&m^ztM 

5teffi^ S5 FS(-*5fcJ6, *0>*JfflS»*3& s f6i-h-r5#«* 
totv^S, ^Ac. N • *x h§IWaTO^fflt> 
5tffl5tffil± 1 tfcT-^^Tffi-C*>-5o Sbi:, h • 

$r ffl ^ 5 t mmMft* t Wigki t^m<n^\t L Ac fKfi» 
Wi:li]«lcffl3teffitt=fil*c/j:5o rwm&ttmz 

[0 0 3 1] -t<75S&, I§a 5T-{2, B*ffi 6 4b^x 
^ar->*(Oa^jS#S»]6 7 bT'ig0^Sffi6 5 b(C^^^ 

TOflJ6 7ct\ zr.r-^'f >^3PX^^LAcA 1 
ffi6 8^jg«^5o ^COf^, lHa7t'TO2. 5m 

6 7 a T-tgirU *3tffi6 1 t LAc 0 
[0 0 3 2] ^^^r^ir-fiA I S«tR6 8 $r^)te^6 4 

^ \ Ac t ^.(S* ECB (electrically control ledbirefri 
ngence) SLC, y^h^^hiLC, *7^f hf-7 
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Zt \%t<Offi?t&6 4 a , 6 4 b 6DF*K 6 4 b 

M-C^50t\ #7*S«6 5 b±lCR««&fl£/ST- 

[0 0 3 3] jRl^TXga 8 T\ mitfa 6 1 0?_bffl5*ffi 
6 1atfil mmORS1PHSr*>Jtr(B3t«6 4 a Sr&tt-tf 
fc. ^ne)^H^L^l>7 l"---MC@^:L£:f£, XiMa 
9IC*5l>T\ =iM-^62a ( 62b<b7>7 P 63 
a , 63bi £®ftt?/i 0 

[0 0 3 4] HI 31*, 1 <Dmi¥£®,wi-z>mv 

7^63a, 6 3b^6iM6 liCAltf'S 
*;tC{*, W3t«6 1 0±fflJ*ffi6 1 a T'Slti-5*6 9 
a t, i»S««6 8*r6i— A»-f5*:6 9bi^fe 

6 1 — (Oft 6 9a CDA&f£j 0 & % 
[0 0 3 5] 

[*3 ] s i n 6 > 1 /n 
<Z>*{*£rWfc-r»e\ ?t69a (±«5t« 6 1 (7>±a5*ffi 
6 1 atiSlfU R*tfi6 8#ftn— A#tf5 0 *HS£ 
OT-Cfi, W3t«6 1 t Lt^7^^ffl^t(7)t*nlifi 

tx.fi*P MM A (polymethylmetacrylate) , C R - 3 9 

[0 0 3 6] -2f , ifflSRAtfi 6 8 Jjfa^m/vtdft: 6 9 
bfi, *wiii8-*-SWi|sF<z?©»f^ s W*:S6 1 <^JBtff* 
lcfi(«SEL^fctf>, S*t, ®tfr*^<0»W£g#i\ EE 
aft-*"*. Rft«6 8 03S*t©6 8 alCfUSLfcftli, R 
#tS6 8 a T'SLRtt^n, ffc:£n>5o «* 
M 6 7 c , «3tS 6 4b, 67b, 6 5 

b , m&M 6 6 , mwm& 6 5 a , »##J 6 7a, 

«6i, 7 1 , <B3t«6 4 a £jw&«igu mm 

(ftT\ R*f«6 8 tfi3fe«6 4 b i^Ffltc, tt»SSriR 
[0 0 3 7 ] m%:&6 1 A>ibS*t«6 8*fi(C£ii 

(cJSSf*a>{£^JW€: 7-4 v^U ^ yf y/Cio 
Tffl#W(cMS*^£::£(cJ; 9, «#:«6 l ^lbtxai-f 
T^.WtfiJSJ— fCft£ J: ?(C, 7^63a, 6 3 b i£f£ 
T'fi^--r ^ > ^Bt&ffi tc, * 7 > ^■bKftfcgJrli 
i^lc4'5J; 9 (c^<* — vJgfiJt-TS ~ tic J: 19 , 

[0 0 3 8] EUli, *5B^co/SJlSritt^-r-5fcy>co|l 
r-^6o 0 4 (1) tc^-rj: 9(c, mifcfae lco±SBS 



©6 l a (CSi-54fe«a>JS&TSp&n 1 H, W*K 6 1 
(7D@^f^^n <t U W*tS6 1 (OTffl*ffi6 1 bicf£-f 
54&«W©tffsp£n 2 £i-5o 1214 (2) (C7r-rj;9 
C, mft&6 1 I^AWi-53t<iO±fflJ*ffi6 1 a , t»* 
i61b -60 A»A & d t -T 5 t , _hg(5i£® 6 1 a 

[0 0 3 9] 

[3&4 ] n • s i n 0 > n 1 

to [0 0 4 0] 

[|5] n • s i n0<n2 

[0 0 4 1] Uc^ot, ±««ffi6 1 a t'±S«LT 
SB^ffi6 1 b^jR*tL*l^*« : tt»4*Jj:tJ c iS5^f> 
[0 0 4 2] 

[16] nl<ti'sinKn2 

[0 0 4 3] 
[»7] 

20 sin' 1 (nl/n)<0<sin- 1 ( n 2 / n ) 

[0 0 4 4] :;TMf*n2/n^*^IJ^ ^fc 

Sfiif^p-r5 0 n 4? n 2-e*>5t n2/n^ 

6 1 a -CiSit LfCTtiitJ t A/ ft" 
-<TTlFi5^®6 1 b^-(btti#tL, fftfi*^!!!^ 7 

2 ^ f ^Ta5*ifi*W®Sr *^s±r n £ ^ Ll ^t # ti, 

[0 0 4 5] ^(biC^Ac, n<n2-C*>9. t5^0^ h h b ^ 
30 ^9^^- 7 2/^ if<OTSI5«jg«l(Z5® 9f n 2 T*^? 6 
k$l$. H4 (4) (c^-TJ:9(c, T«Sffi6lbfli 

[0 0 4 6] £JL±(75«t 5 tc*IIJfi«»J(cJ:tLf^ *JiaSSB 
HMt5^6 1, 3^-^62a ( 62b^Jj; 

»t7o» iciag-rac t^T-^5 0 :maot, 

t)*I*Mt5: <k (cjzoT^fc^/^^^ 
^*^7 2lc4-X.bnaS^*7P^ojfigt/ j: .5 o 

40 J^ll^W5v^»'&|j:5t»Sr?NiT"rs C t ic J; oT^^IS 
StSiims. ?(c^B/,c^*w^3t»iS 

"CtS, ^^C, (H*tE6 4 a <tiftSS^3g-f-7 2 tOffl 

(^t1c^6 4 a co^fKijicgdS-r^^^iCtt^rj; "9 3^5^ 

[0 0 4 7] *Hffi0»|-Ci±, StlfilEBSn57^^6 3 
so a, 6 3 b £ffl^fci-m<fc*t>, TE^/jrjtft^W'bixS/jr 
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[0 0 4 8] $fbic, t63fel£«T-*>5®fl8^7>^ , *S: 
[0 0 4 9] 

<t\ ^stcjcsur^ff, mft&mviTz^t^x^x. 

[Hi] ^0^<7)-^WJt^6^ B B Q t/T^16 0(7)11 
Ii2] ^ B al^^i6 0 6O»ig*fe5rK^i-5XSI§l 
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